Two lines of Triticum speltoides that affect chromosome pairing in hybrids with T . aestivum were treated with colchicine and autotetraploid sectors were induced. The chromosome pairing and chiasma frequency of the diploid lines and the induced autotetraploids were recorded. No differences were detected between the diploids or between the autotetraploids. It is concluded that the genotype of the low-pairing line of T. speltoides does not reduce homologous chromosome pairing and, therefore, the low pairing observed in hybrids of this line and T. aestivum must be taken to indicate a lack of homology between the chromosomes of T . speltoides and T . aestivum.
Introduction
In normal hexaploid wheat (Triticum aestivum L. 2n = 6x = 42) a genetic system operates so that only homologous chromosomes will pair at meiosis. Okamoto (1957) found that chromosome V, now numbered 5B, carries the most effective pairing regulator gene or genes. The effect was first observed in Fl plants of a cross between a monotelocentric-5B plant of the variety Chinese Spring and an arnphiploid T . aegilopoides X T . tauschii (2n = 4x = 28) in that the 34-chromosome plants, which did not carry the telocentric-5B chromosome, had much higher chromosome pairing at meiosis than the 35-chromosome plants which had the 5B chromosome. also found the same system when they compared the chromosome pairing in euhaploid plants with a nullihaploid (HH) from the variety Holdfast. Nullihaploid HH had much higher chromosome pairing at meiosis than the euhaploid. The line HH was later shown to be for chromosome 5B (Riley, Chapman and Kimber, 1960) , and the gene or genes concerned were further located on the long arm of the chromosome. The high degree of chromosome pairing in plants which do not contain the 5B chromosome has been found to take place between homoeologous chromosomes (Riley and Chapman, 1964, 1966) .
Since 1958 (Riley, Unrau and Chapman) T. speltoides has been regarded as the donor of the B-genome to the polyploid wheats and thus also the donor of the 5B system. Riley (1960) has shown that a genetic system in T . speltoides is able to affect chromosome pairing in hexaploid wheat even in the presence of the 5B system. In crosses between T. speltoides and T . aestivum with and without chromosome 5B it was found that bivalent formation was the same, regardless of the presence or the absence of chromosome 5B and that a high frequency of multivalents was found in both cases. The normal 5B system in T . aestivum was apparently suppressed by the genes from T . speltoides so that pairing between homoeologous chromosomes could take place. Kimber and Athwal (1972) showed that there is variation in the ability of different T. speltoides lines to influence homoeologous chromosome pairing in the presence of chromosome 5B.
These observations raise the question of the method of action of the genetic system in T. speltoides affecting chromosome pairing in its hybrids. Either it can promote homoeologous pairing in high-pairing hybrids or suppress homologous pairing in low-pairing hybrids. Some evidence is already available. In an amphiploid produced from a low-pairing speltoides-type and T. aestivum, regular bivalent formation was observed (Kimber and Athwal, 1972) . Thus it is possible that the genetic system of T. speltoides does not affect homologous pairing but, rather, promotes homoeologous pairing in crosses with high-pairing lines, as Feldman and Mello-Sampayo (1967) also have suggested.
Tests of this concept are possible. If there is no effect of the genetic mechanism on homologous chromosome pairing within each of the different T. speltoides lines, the chiasma frequency of both the high-and low-pairing diploid lines should be similar. Also, autotetraploids produced from these should show similar multivalent and chiasma frequencies. This contribution describes the results of such investigations.
Materials and Methods
The same lines of T . speltoides were employed as those used by Kimber and Athwal (1972) in the analysis of pairing in crosses with hexaploid wheat. This material originally came from the University of California, Riverside collection and has been maintained in Columbia, Missouri. The lines analyzed were G-1316, which is low-pairing in hybrids with Chinese Spring and G-412 and G-1039, which are high-pairing. Plants at the four-to five-tiller stage of the low-and high-pairing lines were treated with 0.2 and 0.5% colchicine so that if chromosome doubling were successful both diploid and tetraploid pollen mother cells from the same plants could be analyzed. In some cases diploid and tetraploid pollen mother cells were found in the same spike or even in the same anther.
In diploid cells the numbers of rod and ring bivalents were counted and the chiasma frequencies were calculated as two chiasmata for each ring bivalent and one for each rod bivalent. In the tetraploid cells the numbers of univalents, rod and ring bivalents, trivalents, quadrivalents, and other multivalents were counted. The configuration of the trivalents, quadrivalents, and other multivalents was observed so that the chiasma frequencies also could be calculated.
Results
Detailed analysis of the chromosome pairing configurations in the diploid and tetraploid pollen mother cells is shown in Table I . It can be seen that there is no significant dzerence between the low-pairing type and the high-pairing type in the diploid lines analyzed (Table I ). The frequency of rods and rings per cell is very similar, and the chiasma frequencies, which are perhaps a more sensitive measure, also are very similar. The average chiasma frequencies are 13.28 per cell for the low-pairing type and 13.42 for the high-pairing type.
In the tetraploid pollen mother cells the frequency of quadrivalents is remarkably similar (Table I ). In fact, the quadrivalent frequency per cell is probably a little lower in the high-pairing line than in the low-pairing line, but the chiasma frequency of 25.93 is slightly higher than the 25.12 chiasmata per cell for the low-pairing line. 
Discussion
In the results presented in this communication, no detectable difference in homologous chromosome pairing or chiasma frequency was observed between the high-and low-pairing lines of T. speltoides, either at the diploid or at the colchicineinduced autotetraploid level. Thus the conclusion is drawn that the genetic system of T. speltoides affecting chromosome pairing in hybrids does so by actively promoting (strongly, partly, or not at all) the pairing of homoeologous chromosomes. Evidence that homoeologous chromosomes frequently pair, even in the presence of the genetic system from the low-pairing line, was noted by Kimber and Athwal (1972) when they observed heteromorphic bivalents at meiosis in hybrids of T. speltoides (G-13 16) and T. aestivum.
Clearly the genetic system of the low-pairing line T. speltoides (G-1316) does not inhibit the pairing of homologous chromosomes. Thus it seems probable that the low frequency of chromosome pairing observed in hybrids between this line and T. aestivum supports the contention that the chromosomes of T. speltoides are not homologous to the chromosomes of T. aestivum. Consequently, the data of this contribution support the conclusion of Kimber and Athwal (1972) that T. speltoides cannot be regarded as the donor of the B genome to the polyploid wheats.
